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,QWURGXFWLRQ
,QWKHHUDRIRQOLQHVRFLDOQHWZRUNLQJLWFDQEHVDLGWKDWSHRSOHDUHPRUHH[SUHVVLYHWKDQHYHUVLQFHWKHUHLVQRZ
DQ DYHQXH WR SXEOLFO\ H[SUHVV HPRWLRQV VHQWLPHQWV DQG UHDFWLRQV DQG DFWLRQV EHKDYLRU ORFDWLRQ LQ UHDOWLPH
7KURXJKKDYLQJWKHVHGLPHQVLRQVVRFLDOQHWZRUNLQJZHEVLWHVVXFKDV7ZLWWHUKDYHEHFRPHSULPHFDQGLGDWHVWROHDUQ
PRUHDERXWWKHGDLO\FRQGLWLRQVRISHRSOHZKLFKFDQEHXVHGIRUPDUNHWLQJGLVDVWHUFRQWUROVDQGWUDFNLQJKHDOWK
HPHUJHQFLHV 7ZLWWHU KDV EHHQ XVHG LQ GLIIHUHQW SDUWV RI WKH ZRUOG WR WUDFN GLIIHUHQW GLVHDVHV 7KH ZRUG
³LQIRGHPLRORJ\´DSRUWPDQWHDXRIWKHZRUG³LQIRUPDWLRQ´DQG³HSLGHPLRORJ\´FRPHVLQWRPLQGZKHQXVLQJRQOLQH
SRVWV IRU SXEOLF KHDOWK ,QIRGHPLRORJ\ GHDOV ZLWK SHRSOH¶V RQOLQH ³EHKDYLRU´ ZKHQ SRVWLQJ GLVHDVHUHODWHG
LQIRUPDWLRQPRUHWKDQWKHDFWXDOWUDFNLQJRIGLVHDVHVWKHPVHOYHV
,QWKHFRQWH[WRIWKH3KLOLSSLQHVDFRXQWU\FRQVLGHUHGWREHWKHVRFLDOQHWZRUNLQJFDSLWDORIWKHZRUOGZHVHHWKH
SRWHQWLDORI7ZLWWHUSRVWVDVDQDGGHGOD\HUWRLPSURYHRQH[LVWLQJHSLGHPLRORJLFDOV\VWHPVXVHGLQWKHFRXQWU\7KLV
UHVHDUFKLVDOLJQHGZLWKWKHPhilippine eHealth Strategic Framework and Plan 2020WKDWPD\KHOSLQVWUHQJWKHQLQJ
H[LVWLQJH+HDOWKVROXWLRQVWKURXJKDGGLQJWRWKHInformation SourcesSLOODURIWKHIUDPHZRUN7KURXJKWKHXVHRI,&7
WKHVWDWHRIH+HDOWKLQWKH3KLOLSSLQHVVKRXOGEHLPSURYHGWRSURYLGHPRUHHIILFLHQWXQLYHUVDOKHDOWKFDUHWRSHRSOH
7KHXVHRI7ZLWWHULQWKLVUHVSHFWZLWKWKHSURSHUDOJRULWKPPD\JLYHWKH'HSDUWPHQWRI+HDOWKDZD\WRLPSURYH
RQWKHLUH[LVWLQJGLVHDVHVXUYHLOODQFHV\VWHPVVLQFHWZHHWVDUHFROOHFWHGUHDOWLPH
7KHFRPPRQZD\RIWUDFNLQJGLVHDVHVSDUWLFXODUO\FRPPXQLFDEOHGLVHDVHVUHTXLUHVZRUNWKDWWDNHVXSDORWRI
WLPHZKLFKLQWXUQZRXOGOHDGWRWKHGHOD\LQDQDO\VLVDQGUHSRUWLQJRIUHVXOWV,QWKH3KLOLSSLQHVWKHUHDUHVHYHUDO
W\SHVRIV\VWHPVDFWLYDWHGE\WKHQDWLRQDO'HSDUWPHQWRI+HDOWKGHSHQGLQJRQWKHHYHQWRUWKHQHHGWKDWDULVHV)RU
H[DPSOHWKHSurveillance in Post Extreme Emergencies and Disasters (SPEED)LVDFWLYDWHGZKHQGLVDVWHUVVWULNHDQ
DUHDRIWKH3KLOLSSLQHV7KLVKHOSVLQFUHDWLQJDSRSXODWLRQEDVHGVXUYHLOODQFHRQWKHFRQGLWLRQVRISHRSOHLQHYDFXDWLRQ
DUHDV$OWKRXJKWKHVHV\VWHPVDUHHIILFLHQWDOOWKHVHWDNHWLPHEHIRUHWKHGDWDDFWXDOO\UHDFKHVDQGJHWSURFHVVHGE\
WKH'HSDUWPHQWRI+HDOWK:LWKWKHXVHRIWKHPRGHOFUHDWHGLQWKLVUHVHDUFKGDWDFDQEHSURFHVVHGSURDFWLYHO\UDWKHU
WKDQUHDFWLYHO\7KHPRGHOFRXOGWKHQEHXVHGE\HQWLWLHVVXFKDVWKH'HSDUWPHQWRI+HDOWKWRFRPSOHPHQWDQGLPSURYH
WKHLUH[LVWLQJV\VWHPV
6LQFHZHDUHXVLQJWZHHWVWKHFRQFHSWRI%LJ'DWDFRPHVLQWRSOD\DQGIRUWKLVUHVHDUFKWKHIRFXVLVRQWKHYROXPH
DQGYHUDFLW\RIGDWD7KHUHVHDUFK
VREMHFWLYHVDUH WRVKRZWKDW WKHvolumeRI WZHHWVFROOHFWHGLVVXIILFLHQWDQG
HQRXJKWREHXVHGIRULQIRGHPLRORJLFDOVWXGLHVLQWKH)LOLSLQRODQJXDJHDQGWRVKRZWKDWLWLVIHDVLEOHWRFUHDWHD
FODVVLILHUWRDLGLQWDJJLQJZKHWKHUDWZHHWLVLQIRGHPLRORJLFDOLQQDWXUHRUQRWFRQVLGHULQJWKHveracityRIWKHGDWD
FROOHFWHG
5HYLHZRIUHODWHGOLWHUDWXUH
2.1. Current Philippine eHealth systems 
H+HDOWK DV GHILQHG E\ WKH :RUOG +HDOWK 2UJDQL]DWLRQ :+2 LV WKH XWLOL]DWLRQ RI ,QIRUPDWLRQ DQG
&RPPXQLFDWLRQV7HFKQRORJ\,&7VROXWLRQVLQWKHILHOGRIKHDOWKFDUH7KHXVHRI,&7LQWKH3KLOLSSLQHVKDVEHHQ
JLYHQSULRULW\LQWKHNational Objectives for HealthE\WKH'HSDUWPHQWRI+HDOWKVLQFHWKH\HDU,QWKH\HDU
WKHPhilippine eHealth Strategic Framework and Plan 20205HIHUUHGWRDVeHealth 2020KHUHDIWHUZDVLQWURGXFHG
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$VVHHQLQ)LJXUHWKHUHDUHGLIIHUHQWDVSHFWVRISXEOLFKHDOWKWKHH+HDOWKIUDPHZRUNLVWU\LQJWRDGGUHVV
)RUWKLVUHVHDUFKZHDUHIRFXVLQJRQeHealth solutionsSDUWLFXODUO\WKDWRI,QIRUPDWLRQ6RXUFHV:HVHHWZHHWVDVD
ZD\WRFROOHFWLQIRUPDWLRQUDSLGO\IRUV\QGURPLFVXUYHLOODQFH&XUUHQWO\WKHUHDUHWZRV\VWHPVZKHUHDQLQWHJUDWLRQ
DQGKDUPRQL]DWLRQRIWKHRXWSXWPD\EHSXWLQWRXVH7KHVHDUHElectronic Field Health Services and Information 
System (eFHSIS)DQGWKHEvent-Based Surveillance and Response (ESR)7KHH)+6,6LVGHVLJQHGWRUHFRUGSDWLHQW
GDWD DW WKH barangay ± RU YLOODJH  OHYHO 7KLV V\VWHP LV PDGH IRU WKH GHWHFWLRQ RI GLVHDVHV WKURXJK V\QGURPLF
VXUYHLOODQFH VLQFH WKHGDWDFDSWXUHG LQFOXGHVJHQHUDO FRQVXOWDWLRQ UHFRUGV FOLQLFDOGLDJQRVLV LPPXQL]DWLRQV DQG
PRUH2QWKHRWKHUKDQGWKH(65V\VWHPLVXVHGWRFDSWXUHDOOW\SHVRIKHDOWKHYHQWVZLWKSRWHQWLDOSXEOLFKHDOWK
WKUHDWLQFOXGLQJRXWEUHDNVIRUDSSURSULDWHUHVSRQVH,WXVHVVL[FRUHSURFHVVHVRIcapturefilterverifyassessment
responseDQGfeedbackWRFRQILUPZKHWKHUWKHUHSRUWVERWKIRUPDODQGLQIRUPDODUHFRUUHFW
)LJ3KLOLSSLQHH+HDOWK6WUDWHJLF)UDPHZRUNDQG3ODQ
2.2. Introducing infodemiology  
,QIRGHPLRORJ\DSRUWPDQWHDXRI³,QIRUPDWLRQ´DQG³(SLGHPLRORJ\´DLPVWRPHDVXUHWKHSXOVHRISHRSOH
VSXEOLF
RSLQLRQV EHKDYLRU DQG NQRZOHGJH WKURXJK WUDFNLQJ WKHLU RQOLQH DFWLYLWLHV ,Q WKLV VHQVH LW FUHDWHV DQ
³HSLGHPLRORJLFDO´ DQDO\VLV RI WKH LQIRUPDWLRQ EHLQJ FUHDWHG E\ XVHUV RQOLQH 7KH PDLQ DGYDQWDJH RI XVLQJ
LQIRGHPLRORJLFDOPHWKRGRORJLHVLVWKHUHODWLYHO\IDVWDQGHDV\FROOHFWLRQRIGDWD$GGHGWRWKLVWKHGDWDVHWFROOHFWHG
XVLQJLQIRGHPLRORJ\PD\FRQWDLQGDWDWKDWKDYHQRWEHHQJDWKHUHGWKURXJKXVLQJWUDGLWLRQDOPHWKRGRORJLHVGXHWRWKH
ZLGHUVHDUFKVSDFHZKLFKLVUHDOO\WKH,QWHUQHW6RXUFHVIRU,QIRGHPLRORJ\PD\FRPHLQWKHIRUPRIZHETXHULHV
QHZVDUWLFOHVDQGVRFLDOQHWZRUNLQJZHEVLWHVVXFKDV7ZLWWHU
:LWKPLVLQIRUPDWLRQEHLQJZLGHO\VHQWRQWKH,QWHUQHWWKHXVHRI“infoveillance,” RULQIRUPDWLRQVXUYHLOODQFHLV
QHHGHGWRFRXQWHUFKHFNGDWD
VYDOLGLW\DVDSRVVLEOHVRXUFHRIKHDOWKGDWDWREHXVHGLQUHVHDUFKHV$QLQIRGHPLRORJLFDO
UHVHDUFK IRFXVLQJRQ)OXUHODWHG WZHHWV VKRZVKRZPLVLQIRUPDWLRQ FDQEHPLQLPL]HGE\ FRUUHODWLQJ UHVXOWVZLWK
RIILFLDO KHDOWK UHFRUGV 7KH UHVHDUFK ZDV GRQH LQ 3RUWXJDO DQG VKRZHG WKH IHDVLELOLW\ RI XVLQJ VXFK V\VWHP LQ
HVWLPDWLQJDQGSUHGLFWLQJWKHLQFLGHQFHUDWHRILQIOXHQ]DOLNHLOOQHVVLQWKHFRXQWU\
2.3. Feasibility of tweet mining in health 
6RPHUHVHDUFKHVXVHDOUHDG\H[LVWLQJV\VWHPVWRDLGRQWKHFROOHFWLRQDQGYLVXDOL]DWLRQRIWZHHWV2QHH[DPSOH
XVHGLVDV\VWHPGHYHORSHGE\0(FRRU0HGLFDO(FRV\VWHP7KHV\VWHPXVHGE\0(FRLVUHVSRQVLEOHIRUWKH
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FROOHFWLRQRIGDWDIURPVRFLDOPHGLDZHEVLWHVXQWLOWKHYLVXDOL]DWLRQSURFHVVRIWKHUHVXOWV$OJRULWKPVFDQWKHQEH
FUHDWHG WRGHWHFW ³VLJQDOV´ RU ³DQRPDOLHV´ IURP WKH JDWKHUHGGDWD WKURXJK FOXVWHULQJ)RU WKLV UHVHDUFK WKH VDPH
PHWKRGRORJ\FDQEHXWLOL]HGWKURXJKDWRROGHYHORSHGXVLQJWKH7ZLWWHU$3,WRFROOHFWUHDOWLPHWZHHWV$VLGHIURP
WKLVWKHUHVHDUFKZRXOGDSSO\YDULRXVWH[WPLQLQJPHWKRGRORJLHVWRHQVXUHWKDWWKHRXWSXWRIWKHDOJRULWKPLVYDOLG
2.4. Using tweets to track HIV and Dengue 
)LJ7ZLWWHU'DWD)LOWHULQJE\<RXQJHWDO

7KHVSUHDGRIWKH+XPDQ,PPXQRGHILFLHQF\9LUXV+,9ZDVWUDFNHGXVLQJWZHHWVE\FROOHFWLQJSRVWVWKDWVXJJHVW
VH[XDORUGUXJUHODWHGDFWLYLWLHV7KHFROOHFWHGWZHHWVZHUHSDVVHGWKURXJKGLIIHUHQWSKDVHVRIILOWHULQJWRJHWWKH
GHVLUHGRXWSXW7KHODVWOHYHORIILOWHULQJVKRZVWKDWWKH\RQO\XVHGJHRORFDWHGWZHHWVWKDWDUHIRXQGLQ86FRXQWLHV
WKDWKDYHRIILFLDOKHDOWKUHFRUGVIRXQGLQaidsvu.org7KHVHUHFRUGVDUHXVHGDVWKHJROGVWDQGDUGWRYHULI\WKHFROOHFWHG
WZHHWVXVLQJXQLYDULDWHUHJUHVVLRQ7KLVUHVHDUFKIROORZVWKHIUDPHZRUNIRXQGLQ)LJ,QDQRWKHUVWXG\DIUDPHZRUN
ZDVGHYHORSHGIRFXVLQJRQWUDFNLQJWKH'HQJXHIHYHULQ%UD]LO7KHUHVHDUFKXVHGIRXUSDUDPHWHUVLQWKHILOWHULQJ
RIWKHFROOHFWHGWZHHWV7KHVHDUHvolumelocationtimeDQGpublicperception
0HWKRGRORJ\
3.1. Tweet extraction 
7KHWRROGHYHORSHGXVLQJWKH7ZLWWHU$3,LVXWLOL]HGWRFROOHFWWZHHWVDVWKH\EHFRPHDYDLODEOH7KHWRRODOORZVWKH
FDSWXULQJRIWZHHWVLQUHDOWLPHEDVHGRQNH\ZRUGVVSHFLILHGLQLWVFRQILJXUDWLRQILOH7KHNH\ZRUGVXVHGFRQVLVWLQJ
RIERWK)LOLSLQRDQG(QJOLVKZRUGVDUHEDVHGRQWKHIUDPHZRUNE\<RXQJZKLFKIRFXVHVRQFHUWDLQV\PSWRPVXVXDOO\
IRXQGLQGLIIHUHQWGLVHDVHV7KHNH\ZRUGVDUHWKHQVXEGLYLGHGLQWRWKUHHFDWHJRULHVQDPHO\Colloquial Terms
SymptomsDQGBehavior/Action([DPSOHVFDQEHVHHQLQ7DEOH
7DEOH&DWHJRULHVRINH\ZRUGVXVHGWRVHDUFKWZHHWV
&DWHJRU\ 'HVFULSWLRQ ([DPSOHV
&RORTXLDO7HUPV 7HUPVWKDWLQGLFDWHWKHSUHVHQFHRIDGLVHDVH “Lagnat (Flu/Sick)”, “Flu”, “Sick”, “Feeling Warm”
6\PSWRPV 6\PSWRPVRIGLVHDVHVWKDWFDQEHXVHG
FROOHFWLYHO\IRUV\QGURPLFVXUYHLOODQFH
“Ubo (Cough)”, “Coughing”, “Sipon (Colds)”, 
“Sneezing”
%HKDYLRU$FWLRQV %HKDYLRURISHRSOHZKHQWKH\IHHOVLFN
([DPSOHEX\LQJPHGLFLQHVILOLQJVLFNOHDYHV
“Mercury Drug (A drugstore in the Philippines)”, 
“Sick Leave Na Naman (“Filing a sick leave again”)”
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3.2. Data tagging and cleansing 
7KH53URJUDPPLQJ/DQJXDJHDQGLWVSDFNDJHVZHUHXVHGWRSURFHVVWKHFROOHFWHGGDWDIURP7ZLWWHUEHFDXVHRI
LWVH[WHQVLYHSDFNDJHIRUWH[WPLQLQJ$IWHUFROOHFWLQJWZHHWVXVLQJWKHNH\ZRUGVZHILOWHUHGWKHWZHHWVVRWKDWZH
RQO\KDYHWKRVHWKDWDUHODQJXDJHWDJJHGDV“tl”IRU7DJDORJ)LOLSLQR7KHWZHHWVLQ-621IRUPDWDUHWKHQLPSRUWHG
WR5DQGDUHFRQYHUWHG LQWRD'DWD)UDPH2EMHFW)URPWKHGDWDVHW WH[WVZLWK“rt”RU WKRVH WKDWDUH LQGLFDWHGDV
UHWZHHWHGDUHUHPRYHG8VLQJDQH[SRUWHG&69ILOHWKHWZHHWVDUHPDQXDOO\WDJJHGZKHWKHULWLV³LQIRGHPLRORJLFDO´
LQQDWXUH7DJJHG³758(´RUQRW7DJJHG³)$/6(´7KHXSGDWHG&69ILOHLVWKHQUHLPSRUWHGWR5DVD'DWD
)UDPHREMHFWUHDG\IRUSURFHVVLQJ$FRUSXVZDVPDGHXVLQJWKHWZHHWVLQWKH'DWD)UDPH8VLQJWKHtmSDFNDJHIRU
5GDWDFOHDQVLQJZDVGRQHWRWKHFUHDWHGFRUSXVVXFKDVWKHUHPRYDORIQXPEHUVORZHULQJWKHFDVHRIWH[WVDQG
UHPRYLQJRIVWRSZRUGV5DOUHDG\KDVDOLEUDU\IRUVWRSZRUGVEXWVLQFHZH
UHGHDOLQJZLWKELOLQJXDOWH[WZHDGGHG
RWKHU)LOLSLQRVWRSZRUGVDVZHOO
5HVXOWVDQGGLVFXVVLRQV
4.1. Manual tagging 
6XFKDVWKHPHWKRGXVHGE\DQRWKHUVWXG\VHYHUDOOD\HUVIRUILOWHULQJZDVXVHGWRDUULYHDWWKHILQDOVHWRIWZHHWV
WDJJHGDV“true” RU“false,” GHSHQGLQJRQZKHWKHUWKH\DUHLQIRGHPLRORJLFDORUQRWUHVSHFWLYHO\ 7DEOHVKRZVD
EUHDNGRZQRIWZHHWVIURPWKHRULJLQDOWZHHWVXSWRWKHWZHHWVDUHWDJJHGDVLQIRGHPLRORJLFDO
7DEOH%UHDNGRZQRI7ZHHWV
&DWHJRU\ 1XPEHURI7ZHHWV
&ROOHFWHG7ZHHWV 
)LOLSLQR7DJJHG7ZHHWV 
$IWHU5HPRYDORI5HWZHHWV 
0DQXDOO\7DJJHGDV,QIRGHPLRORJLFDOLQ
1DWXUH


7DJJLQJ LVGHSHQGHQWRQ WZRFDWHJRULHV3K\VLFDOPDQLIHVWDWLRQVRI V\PSWRPVRU5HOHYDQW DFWLRQVZKHQ
JHWWLQJVLFN7DEOHVKRZVVDPSOHVRIWZHHWVIURPWKHVHFDWHJRULHV
7DEOH6DPSOH7ZHHWVWKDWDUHWDJJHGWUXH
&DWHJRU\ 6DPSOH7ZHHWV
3K\VLFDO
0DQLIHVWDWLRQRI
6\PSWRPV
“Sakit ng ulo ko” 7UDQVODWLRQ³My head hurts”
“Ubo + Sipon = ???” 7UDQVODWLRQ“Cough + Sneezing = ???”
5HOHYDQWDFWLRQV
ZKHQJHWWLQJVLFN
“…tuwing sinisipon ako, laging binibili ng lola ko neozep” 
7UDQVODWLRQ“… everytime I get the colds, my grandmother 
always buys neozep”1RWH1HR]HSLVDPHGLFLQHIRUWUHDWLQJ
FROGV

)URPWKHGDWDFROOHFWHGDIWHUPDQXDOWDJJLQJWKHUHDUHORZHUDPRXQWRIWZHHWVWZHHWVLQRQHGD\WKDWPD\
EHXVHGIRULQIRGHPLRORJLFDOVWXGLHVFRPSDUHGWRWKHQXPEHU*RPLGHXVHGLQWKHLUUHVHDUFK$YHUDJHRIWZHHWV
SHUGD\:KLOHWKLVLVWUXHLWVKRXOGEHQRWHGWKDWWKHVHWZHHWVDUHWKHRQHVDOUHDG\WDJJHGZKHWKHUWKH\DUH
GLVHDVHUHODWHGRUQRW,QWKHVWXG\WKHGDLO\ZHUHHYHU\WZHHWWKH\FROOHFWHGZLWKWKHZRUG³'HQJXH´LQWKHP
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4.2. Naïve-Bayes classification 
7KH1DwYH%D\HVFODVVLILFDWLRQLVDSUREDELOLVWLFPRGHOWKDWLVSURYHQWREHHIILFLHQWLQWH[WFODVVLILFDWLRQ7KLV
ZDV WKH FKRVHQ DOJRULWKP DV LW LV DEOH WR SURFHVV WUDLQLQJ GDWDVHWV IDVWHU DQGPRUH HIILFLHQWO\ FRPSDUHG WR RWKHU
FODVVLILFDWLRQDOJRULWKPIRUWKHSXUSRVHRIWKLVUHVHDUFK8VLQJWKH(SDFNDJHIRU5D1DwYH%D\HVFODVVLILFDWLRQ
DOJRULWKPZDVXVHGWRWUDLQDQGWHVWWKHGDWDWRGHWHUPLQHZKHWKHUDWZHHWLVLQIRGHPLRORJLFDOLQQDWXUHRUQRW6HHQ
LQ7DEOHLVWKHUHVXOWRIWKHVLPXODWLRQLQ5
7DEOH&URVVWDEOHRI5HVXOWVDIWHUFODVVLILFDWLRQ
 $FWXDO,QIRGHPLRORJLFDO $FWXDO1RQ
,QIRGHPLRORJLFDO
7RWDO3UHGLFWHG7ZHHWV
3UHGLFWHG
,QIRGHPLRORJLFDO
7ZHHWV
3UHFLVLRQ
7ZHHWV 7ZHHWV
3UHGLFWHG1RQ
,QIRGHPLRORJLFDO
7ZHHWV 7ZHHWV
3UHFLVLRQ
7ZHHWV
7RWDO$FWXDO
7ZHHWV
7ZHHWV 7ZHHWV 7ZHHWV

)RUWKH1DwYH%D\HVFODVVLILFDWLRQWZHHWVRIWKHPDQXDOO\WDJJHGWZHHWVZHUHXVHGDVWKHWUDLQLQJ
GDWDVHWDQGWKHUHPDLQLQJZHUHXVHGIRUWHVWLQJ7KHUHLVDQXQHTXDODPRXQWRIWZHHWVWDJJHGDV³758(´
WZHHWVDQGWDJJHGDV³)$/6(´WZHHWV7KHWZHHWVDUHUDQGRPO\GLVWULEXWHGIRUERWKWKHWUDLQLQJDQG
WHVWGDWDVHWV
$VVHHQLQ7DEOHWKHDOJRULWKP
VSUHFLVLRQLQSUHGLFWLQJD³)$/6(´LVDW (342 tweets/397 tweets), EXW
WKH SUHGLFWLRQ RYHUHVWLPDWHV E\  (427 tweets/397 tweets). 2Q WKH RWKHU KDQG WKH DOJRULWKP¶V SUHFLVLRQ LQ
SUHGLFWLQJD³758(´LVDWWZHHWVWZHHWV DQGLWXQGHUHVWLPDWHVDWWZHHWVWZHHWV7KH
QXDQFHVLQWKH)LOLSLQRODQJXDJHPD\KDYHFRQWULEXWHGWRWKHUHVXOWRIWKHDOJRULWKP2YHUDOOWKHDOJRULWKPZDVDEOH
WRFRUUHFWO\FODVVLI\ LQIRGHPLRORJLFDODQGQRQLQIRGHPLRORJLFDO WZHHWV RXWRI WKH WZHHWVRI WKH
WLPH
7KURXJKXVLQJ WKH1DwYH%D\HV FODVVLILFDWLRQ DOJRULWKP LWZDV VKRZQ WKDW LW LV IHDVLEOH WR FUHDWH DQ HIIHFWLYH
FODVVLILHUWRDLGLQLGHQWLI\LQJWZHHWVWKDWDUHHSLGHPLRORJLFDOLQQDWXUH
&RQFOXVLRQDQGUHFRPPHQGDWLRQIRUIXWXUHVWXGLHV
7KLV UHVHDUFKDLPV WRFRQWULEXWH WR WKH Information SourcesSLOODURI WKHH+HDOWKYLVLRQRI WKH3KLOLSSLQH
JRYHUQPHQW7KURXJKXWLOL]LQJ7ZLWWHUDORQJZLWKWKHDGYDQWDJHVLWEULQJVVXFKDVUHDOWLPHFROOHFWLRQLWLVSUHVHQWHG
WKDWLWLVIHDVLEOHWRFROOHFWHQRXJKWZHHWVSRVWHGLQWKH)LOLSLQRODQJXDJHWKDWDUHLQIRGHPLRORJLFDOLQQDWXUH7KLVNLQG
RIUHVHDUFKHVKDGDOUHDG\EHHQGRQHLQGLIIHUHQWSDUWVRIWKHZRUOGDQGLWLVDERXWWLPHWKDWWKH3KLOLSSLQHVXWLOL]HVWKLV
WRRODVZHOO$GGHGWRWKLVZHKDYHVKRZQWKDWWKURXJKXVLQJD1DwYH%D\HVFODVVLILFDWLRQDOJRULWKPZHFDQFUHDWHD
FODVVLILHUWRLGHQWLI\WZHHWVDUHUHOHYDQWRUQRWWRLQIRGHPLRORJ\
$IWHUVKRZLQJKRZWKHUHLVSRWHQWLDOLQWKHYROXPHRIWZHHWVFROOHFWHGZHUHFRPPHQGKDYLQJIXUWKHUUHVHDUFKLQWR
LPSURYLQJWKHDOJRULWKPIRUFODVVLILFDWLRQXVHGLQWKLVUHVHDUFK$GGHGWRWKLVZHKLJKO\UHFRPPHQGGRLQJUHVHDUFK
WRVHHSRVVLEOHXVDJHRISURFHVVLQJWZHHWVLQDODUJHUVFDOHLQWKH3KLOLSSLQHVSDUWLFXODUO\LQWKHILHOGRIHSLGHPLRORJ\
$FNQRZOHGJHPHQWV
:HZRXOGOLNHWRSULPDULO\WKDQNWKH3KLOLSSLQHV¶'HSDUWPHQWRI6FLHQFHDQG7HFKQRORJ\3KLOLSSLQH&RXQFLOIRU
+HDOWK5HVHDUFKDQG'HYHORSPHQWIRUH[WHQGLQJWKHLUUHVRXUFHVIRUWKLVUHVHDUFK:HZRXOGDOVROLNHWRWKDQNWKH
3KLOLSSLQHV¶'HSDUWPHQWRI+HDOWK,%03KLOLSSLQHV5	'/DERUDWRU\$WHQHRGH0DQLOD8QLYHUVLW\±'HSDUWPHQWRI
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,QIRUPDWLRQ6\VWHPVDQG&RPSXWHU6FLHQFH$WHQHR-DYD:LUHOHVV&RPSHWHQF\&HQWHU$WHQHR6RFLDO&RPSXWLQJ
6FLHQFHV/DERUDWRU\DQG0U-RKQ1RHO9LFWRULQRIRUOHQGLQJWKHLUNQRZOHGJHIRUWKLVUHVHDUFK
5HIHUHQFHV
'HOOHU57ZLWWHULQJRQ$XGLHQFHUHVHDUFKDQGSDUWLFLSDWLRQXVLQJ7ZLWWHU3DUWLFLSDWLRQV0D\
=HQJ'&KHQ+/XVFK5/L6+6RFLDOPHGLDDQDO\WLFVDQGLQWHOOLJHQFH,QWHOOLJHQW6\VWHPV,(((1RY
5LEDUVN\::DQJ';'RX:6RFLDOPHGLDDQDO\WLFVIRUFRPSHWLWLYHDGYDQWDJH&RPSXWHUV	*UDSKLFV)HE
*RPLGH-9HORVR$0HLUD-U:$OPHLGD9%HQHYHQXWR))HUUD])7HL[HLUD0'HQJXHVXUYHLOODQFHEDVHGRQDFRPSXWDWLRQDOPRGHORI
VSDWLRWHPSRUDOORFDOLW\RI7ZLWWHU,Q3URFHHGLQJVRIWKHUGLQWHUQDWLRQDOZHEVFLHQFHFRQIHUHQFH-XQS$&0
3KLOLSSLQHVHKHDOWKVWUDWHJLFIUDPHZRUNDQGSODQ2QOLQH
(\VHQEDFK*,QIRGHPLRORJ\DQGLQIRYHLOODQFHWUDFNLQJRQOLQHKHDOWKLQIRUPDWLRQDQGF\EHUEHKDYLRUIRUSXEOLFKHDOWK$PHULFDQMRXUQDORI
SUHYHQWLYHPHGLFLQH0D\6
(\VHQEDFK*,QIRGHPLRORJ\WUDFNLQJIOXUHODWHGVHDUFKHVRQWKHZHEIRUV\QGURPLFVXUYHLOODQFH,Q$0,$$QQXDO6\PSRVLXP3URFHHGLQJV
9ROS$PHULFDQ0HGLFDO,QIRUPDWLFV$VVRFLDWLRQ
(\VHQEDFK*,QIRGHPLRORJ\WKHHSLGHPLRORJ\RIPLVLQIRUPDWLRQ7KH$PHULFDQMRXUQDORIPHGLFLQH'HF
6DQWRV-&0DWRV6$QDO\VLQJ7ZLWWHUDQGZHETXHULHVIRUIOXWUHQGSUHGLFWLRQ7KHRUHWLFDO%LRORJ\DQG0HGLFDO0RGHOOLQJ0D\
6XSSO6
'HQHFNH..ULHFN02WUXVLQD/6PU]3'RORJ31HMGO:9HODVFR(+RZWRH[SORLWWZLWWHUIRUSXEOLFKHDOWKPRQLWRULQJ0HWKRGV,QI
0HG-DQ
<RXQJ6'5LYHUV&/HZLV%0HWKRGVRIXVLQJUHDOWLPHVRFLDOPHGLDWHFKQRORJLHVIRUGHWHFWLRQDQGUHPRWHPRQLWRULQJRI+,9RXWFRPHV
3UHYHQWLYHPHGLFLQH-XQ
5HQQLH-'6KLK/7HHYDQ-.DUJHU'57DFNOLQJWKHSRRUDVVXPSWLRQVRIQDLYHED\HVWH[WFODVVLILHUV,Q,&0/$XJ9ROSS

1DUD\DQDQ9$URUD,%KDWLD$)DVWDQGDFFXUDWHVHQWLPHQWFODVVLILFDWLRQXVLQJDQHQKDQFHG1DLYH%D\HVPRGHO,Q,QWHOOLJHQW'DWD
(QJLQHHULQJDQG$XWRPDWHG/HDUQLQJ±,'($/2FWSS6SULQJHU%HUOLQ+HLGHOEHUJ
